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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 

application: 



Listing of Claims; 

Claim 1 (Currently Amended) A design support apparatus for a resin mold 
product made of thermosetting resin, comprising: 

a flow analysis means which analyzes a flow of thermosetting resin injected 
into a resin filling cavity to mold said resin mold product, using a finite difference 
method or a finite element method; 

a residual strain calculation means which calculates residual strain of the 
thermosetting resin after heat shrinkage of the thermosetting resin injected into the 
resin filling cavity to mold said resin mold product; and 

a strength analysis means which analyzes strength of said resin mold 
product, using a finite element method; 
wherein: 

said flow analysis means indicates a reaction rate model by using an equation 
nft) - Oft)/ n(n)a reaction rate A: 

wherein A(t)A is reaction rat e an index of reaction p rogress extent whose initial 
value at the reaction is 0, and the roaction change rate of A (dAfdt) in the initial period 
is relatively high in comparison to a rate during times after the initial pe riod, and the 
reaction rate A f ast but is saturated toward 1 with lapse of timei_ T 

Q(t) is h o ot ro l coGo va l ue until timo t, 
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Q(o) is a gloss hoat roloaso value until the ond of the roactiog 

and calculates viscosity n, coefficient of elasticity EfF), and linear curing strain 

component e1 by replacing the changes of each component with change of the 

reaction rate A'J&h 

said flow analysis means calculates a temperature, a coefficient of elasticity 
and a strain component of the thermosetting resin at a time of heat curing, for each 
of first three-dimensional solid elements used for flow analysis and gives the 
calculated result to the residual strain calculation means; 

said residual strain calculation means uses correspondence between each of 
second three-dimensional solid elements used for strength analysis by said strength 
analysis means and each of said first three-dimensional solid elements, and the 
temperature, the coefficient of elasticity and the strain component 
calculated for each of said first three-dimensional solid elements by said flow 
analysis means, in order to set a temperature, a coefficient of elasticity and a strain 
component at the time of heat curing for each of the second three-dimensional solid 
elements, and calculates residual strain after the heat shrinkage for each of said 
second three-dimensional solid elements; and 

said strength analysis means sets the residual strain after the heat shrinkage, 
which is calculated by said residual strain calculation means, to said each of said 
second three-dimensional solid elements, and analyzes the strength of said resin 
mold product. 

Claim 2 (Previously Presented) The design support apparatus for a resin 
mold product, according to Claim 1, wherein: 



PAGE 5/1 1 * RCVD AT 4/4/2006 8:49:03 PM [Eastern Daylight Time] 1 SVR:USPT(«FXRF.2/1 1 * DNIS:2738300 1 CS1D:703 312 6666 1 DURATION (mm-ss):03-38 



A T S K 



(21006 



566-42987X00 / HT 181801 

KANETO. et al„ 1 0/628,273 p age 4 

04 April 2006 Amendment 

Responsive to 04 October 2005 Office Action 

said flow analysis means calculates changes of a temperature and the 
reaction rate expressed as functions of time, and a change of a viscosity expressed 
as a function of the reaction rate, for each time step and for each of said first three- 
dimensional solid elements, and further 

for each of first three-dimensional solid elements whose reaction rates reach 
a reaction rate of gelling, said flow analysis means calculates the strain component 
at the time of the heat curing, based on a relation between the reaction rate and a 
specific volume, and calculates the coefficient of elasticity at the time of the heat 
curing, based on relations of a reaction rate, temperature and a coefficient of 
elasticity. 

Claim 3 (Previously Presented) The design support apparatus for a resin 
mold product, according to Claim 1, wherein: 

said residual strain calculation means sets a representative point to each of 
said first three-dimensional solid element and each of said second three- 
dimensional solid element; 

for each of said second three-dimensional solid elements, said residual strain 
calculation means calculates averages of temperatures, coefficients of elasticity and 
strain components of at least one of said first three-dimensional solid elements 
whose representative points are close to a representative point of a second three- 
dimensional solid element in question, weighting said temperatures, said coefficients 
of elasticity and said strain components according to distances of said 
representative points from the representative point of said second three-dimensional 
solid element in question; and sets the calculated averages as a temperature, a 



PAGE 6/11 1 RCVD AT 4/4/2006 8:49:03 PM [Eastern Daylight Time] 1 SVR:USPTMFXRF-2/11 » DN1S:2738300 1 CSID:703 312 6666 1 DURATION (mm*s):0W8 



•04/04/06 19:51 FAX 703 312 6666 



A T S K 



@1007 



KANETO, et al., 10/628.273 
04 April 2006 Amendment 



566.42987X00 / HT 181801 
Page 5 



Responsive to 04 October 2005 Office Action 

coefficient of elasticity and a strain component to said second three-dimensional 
solid element in question. 

Claim 4 (Previously Presented) The design support apparatus for a resin 
mold product, according to Claim 1 wherein: 

for each of said second three-dimensional solid elements, said residual strain 
calculation means calculates residual strain, using the temperature, the coefficient of 
elasticity and the strain component set to a second three-dimensional solid element 
in question, and using a variation of coefficient of elasticity in a case where said 
temperature is cooled down to a predetermined temperature. 

Claim 5 (Original) A computer-readable medium having a program readable 
by a computer, wherein: 

when said program is executed on said computer, said program implements 
the flow analysis means on said computer, which is used in the design support 
apparatus of Claim 1 for a resin mold product. 

Claims 6 and 7 (Cancelled) 

Claim 8 (Currently Amended) A method of supporting design of a resin mold 
product, where a computer is used to support design of a resin mold product made 
of thermosetting resin by implementing the operations of: 
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a flow analysis step in which a finite difference method or a finite element 
method is used to analyze a flow of thermosetting resin injected into a resin filling 
cavity to mold said resin mold product; 

a residual strain calculation step for calculating thermosetting resin's residual 
strain after heat shrinkage of the thermosetting resin injected into the resin filling 
cavity to mold said resin mold product; and 

a strength analysis step in which a finite element method is used to analyze 
strength of said resin mold product; 
wherein: 

in said flow analysis step: 

a reaction rate model is indicated by by using an equation A(t) - Q(t)/ Q(e)a 
reaction rate A: 

wherein A(t)A is mnntinn mt na n index of re action progress extent whose initial 
value at the reaction is 0, and the feaettencj^nge rate of A(9A/3t) in the initial period 
; g r^lath/ftlv hinh In comparison to a rate during times after the initial period, and the 
reaction rate A fast but is saturated toward 1 with lapse of time; h 
Q(t) is h e at rol e aso va l uo until timo t , 
Q(o) is a glooo hoat r elease valuo until tho reaction ends , 
and wherein viscosity n., coefficient of elasticity E(T), and linear curing strain 
component £1 are calculated by replacing the changes of each component with the 

change of the reaction rate Ajjtfc 

in said flow analysis step, a temperature, a coefficient of elasticity and a strain 
component of the thermosetting resin at a time of heat curing are calculated for each 
of first three-dimensional solid elements used for flow analysis; 
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in said residual strain calculation step, correspondence between each of 
second three-dimensional solid elements used for strength analysis in said strength 
analysis step and each of said first three-dimensional solid elements, and the 
temperature, the coefficient of elasticity and the strain component calculated for 
each of said first three-dimensional solid elements in said flow analysis step are 
used in order to set a temperature, a coefficient of elasticity and a strain component 
at the time of heat curing for each of the second three-dimensional solid elements, 
and residual strain after the heat shrinkage is calculated for each of said second 
three-dimensional solid elements; and 

in said strength analysis step, the residual strain after the heat shrinkage, 
which is calculated in said residual strain calculation step, is set to said each of said 
second three-dimensional solid elements, and the strength of said resin mold 
product is analyzed. 

Claim 9 (Currently Amended) A design support apparatus for a resin mold 
product made of thermosetting resin according to claim 1, wherein 

in the flow analysis means the reaction rate A(t) for a time period t is 

calculated from equations 1-5 as given below: 

d A(t)/ 3 1 = (K 1 (T)+K 2 (T)A(t) M ) M Afti W l-Afffl" — Eq. 1 
K^T) = Ka exp(-E a /T) — Eq. 2 
K 2 (T) = K b exp(-E b /T) — Eq. 3 
A(t) = Q(t)/Qo — Eq. 4 

d Q(t)/ d t = Qn(K,rTHK,fTWa m 444^^ B A(t^> (1-Affl) N — Eq. 5 
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wherein A refers to a reaction rate; t to time; T to temperature (molding 
condition, function of time t); 3A(t)/ dtXo a reaction rate; Ki(T) and K 2 (T) to 
coefficients as functions of temperature; N, M, Ka, Kb, Ea and Eb to intrinsic 
coefficients of the material; Q(t) to a heat release value until time t; Q 0 to a gross 
heat release value until the end of the reaction; and 5Q(t)/ at to a heat release rate^T 

and the viscosity n is calculated from equations ^7-6^8 given belowi 

H = n o (T)((1 +A/Agei)/(1-A/A ge i)) C(T) — Eq. 6 
H o = a exp (b/T) — Eq. 7 
C = f/T-g — Eq. 8 

where, n refers to a viscosity; no to an initial viscosity; T to temperature; A to a 
reaction rate; Ag e i to a reaction rate at gelling; C to a temperature-rise coefficient; 
and a, b, f and g are intrinsic viscosity parameters of the materials^ and 

the coefficient of elasticity E(T) is calculated from an equation given belowi 

E(T)=E fl ei(T)+(E 0 (T)-E fl0 ,(T)XA-A ge i)/(1-A gel ) «- Eq. 14 

wherein, Eg e i (T) refers to the coefficient of elasticity at gelling at the 
temperature T; E 0 (T) to the coefficient of elasticity at the end of the reaction at the 
temperature T; and A^i to the reaction rate at gelling; 7 and 

the linear curing strain component e1 is calculated from an equation given 

below. 

£1 =<t> A A Eq. 18 
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wherein O refers to a linear curing shrinkage coefficient; AA to (the reaction 
rate at curing - the reaction rate at gelling). 
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